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(54) Heat exchanger tank to be mounted in a heat exchanger and method of producing it 



(57) In a heat exchanger tank, a connecting plate 
along its longitudinal side edges is provided with flange 
sections which extend substantially perpendicularly 
from the connecting plate, the flange sections of the con- 
necting plate each have at least one engagement sur- 



face, the legs of a casing at their free end edges are 
provided with engagement means extending in the lon- 
gitudinal direction of the casing, the engagement means 
of the casing lockingly engage the engagement surface 
of the respective flange section, and sealing connec- 
tions of the plate with the legs are achieved by brazing. 
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Description 

The present invention relates to a heat exchanger 
tank to be mounted in a heat exchanger, comprising an 
elongate casing of essentially U-shaped cross section 
with a web and two legs, two opposite closure means 
sealingly connecting with the inner periphery of a re- 
spective end of the casing, and an elongate connecting 
plate to be connected to a heat exchanger assembly 
forming part of the heat exchanger, said plate sealingly 
connecting with said legs, and to a heat exchanger in- 
corporating such a tank. 

The invention also relates to a method of producing 
a heat exchanger tank, in which an elongate casing, 
having a web and two legs, and a connecting plate mat- 
ing with the casing and intended to be connected to a 
heat exchanger assembly are produced and assem- 
bled. 

Heat exchangers are used in a number of different 
areas. A very common area of application is the cooling 
of circulating fluids in a motor vehicle by means or a neat 
excnanger in the form or a cooler. For example, this can 
be the cooling of the coolant which cools the engine 
block, or the cooling of oil circulating in the engine or in 
a hydraulic system in such vehicles or working ma- 
chines. 

One conventional type of cooler design which can 
be used both as a vehicle cooler for cooling the engine 
block, and as an oil cooler, comprises partly two cooler 
tanks, partly a heat exchanger assembly placed be- 
tween them and connected to the tanks. One tank func- 
tions as a collection point for the heated-up cooler fluid 
or oil, while the other tank collects the cooled cooling 
fluid or oil and conveys it back to the engine. 

The heat exchanger assembly includes a number 
of radially arranged, flat aluminium tubes with interme- 
diately placed surface enlargers or branches, also made 
of aluminium. Each tank also includes a casing made of 
plastic, aluminium or similar material, which is produced 
by deep-drawing, extrusion or bending. The casing also 
has a connecting plate which forms the bottom of the 
tank and which has openings for receiving the tubes in- 
cluded in the heat exchanger assembly. 

The tubes and branches are connected to each oth- 
er by means of brazing, as are the tubes with the con- 
necting plate. 

When using an aluminium casing, it can be connect- 
ed to the connecting plate by brazing in the same way 
as the tubes. Preferably the heat exchangers are brazed 
together by being placed in an oven. 

Brazing is carried out by way of the parts being as- 
sembled and fixed to each other, whereupon they are 
placed in an oven with a protective gas atmosphere and 
fluid, or a vacuum oven. Brazing takes place by melting 
an external material layer on the respective parts and 
forming brazing material. Preferably brazing is carried 
out in one step, i.e. the parts of the heat exchanger are 
first assembled and then brazed together in an oven. 



In certain applications, more particularly oil coolers 
in certain types of machines and vehicles, such as dig- 
ging machines and lorries, great demands are made of 
the cooler, and the cooler tank has to withstand great 

5 pressure loadings. In certain types of vehicle the cooler 
tank is subject to pressures up to 40 bar, which com- 
pares with a conventional vehicle cooler in a private car 
which is subject to a pressure of approx. 1 .5 bar. 

The invention primarily relates to such heat ex- 

10 changers, preferably oil coolers made of aluminium, 
which are subject to high pressures, more especially 
heat exchanger tanks included in such heat exchang- 

At present it is a complicated process to produce 
is heat exchangers for such applications. The designs for 
present-day heat exchanger tanks, more particularly 
those for heat exchangers which are to withstand high 
pressures and are therefore at least partly of large di- 
mensions, usually mean that the entire heat exchanger 
20 is not brazed in one step. 

In order to produce a heat exchanger of sufficient 
strength, the integral parts must be brazed in several 
steps, or certain parts are soldered together, mainly the 
tank. This makes the process more costly and compli- 
es cated. 

Brazing requires that the parts to be brazed adjoin 
and are fixed. For this, external fixtures are currently 
used for the heat exchanger parts. Externalfixtures re- 
move heat from the parts to be brazed together and are 

so expensive to manufacture. Furthermore, it is a compli- 
cated and time-consuming process to fix the parts of the 
heat exchanger with a high degree of precision, which 
makes them expensive. 

It is difficult to punch very thick plates. The parts 

3S which are punched, e.g. the connecting plates, are 
therefore usually produced as two plates lying on top of 
each other. It is therefore a special problem that the con- 
necting plates included in the heat exchanger tank in 
high pressure application have to be produced as 

-to brazed-together plates one on top of the other. Accord- 
ing to the state of the art, a reinforcing plate must first 
be attached to the connecting plate on the side of the 
connecting plate facing away from the tank. The heat 
exchanger assembly is then connected to the connect- 

45 ing plate. This procedure makes the manufacturing 
process more complicated and expensive. 

In US-A-4 938 284, a heat exchanger is described 
with an aluminium heat exchanger tank. The casing and 
connecting plate can be assembled before brazing. In 

50 this way the casing grips on the outside of the connect- 
ing plate. In the shown tank designs the casing must 
either be pushed along the connecting plate, or the cas- 
ing must be formed in a thin material so as to clamp over 
the connecting plate and firmly deform. This makes such 

55 a design unsuitable for heat exchanger tanks which are 
subject to high pressures and which must be made of 
thick material. The assembly of the tank parts is also 
complicated. 
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A further problem in the production of heat exchang- position and fixed by the casing which snaps fast in the 

er tanks with thick material which are subject to high connecting plate. If the part of the casing extending in- 

pressures, is the obtaining, by brazing the heat ex- side the flanges is provided with internal surfaces which 

changer in one step, of brazing joints which withstand are slightly bent towards each other, a further increase 

the loadings they are subject to during operation. s j n strength is achieved. 

A general object of the present invention is to pro- By further forming the engagement means of the 

duce a heat exchanger tank with which the aforemen- casing in such a way that they simultaneously grip and 

tioned problems can be at least partially mitigated with receive the flange sections formed on the connecting 

known technology. plate, a brazing joint between them is relieved. This pro- 

A particular object of the present invention is to pro- 'o duces a heat exchanger tank which is stronger than pre- 

duce a heat exchanger tank, in which a casing can be vious heat exchanger tanks and is particularly suitable 

brazed together with a connecting plate without external for oil coolers with a high operating pressure, 

fixtures having to be used. According to a second aspect of the present inven- 

Another object of the present invention is to produce tion, there is provided a method of producing a heat ex- 

a heat exchanger tank which can be quickly, easily and is changertank, in which an elongate casing, having a web 

accurately assembly for brazing an entire heat exchang- and two legs, and a connecting plate mating with the 

- er in one step. casing and intended to be connected to a heat exchang- 

A special; object of the present invention is to pro- er assembly are produced and assembled, wherein the 

duce a heat exchanger tank for high pressure oil coolers casing and the connecting plate are provided on their 

which has stronger connections between the parts of the 20 edges with mating engagement means, the casing and 

heat exchanger than before. connecting plate are moved together, and the leg edges 

A further»special object of the present invention is and the plate edges being pressed against each other 
to produce a heat exchanger tank having a connecting to bring about an engagement between said engage- 
plate with a reinforcing plate which can be mounted ment means. 

more simply. 25 The invention and its advantages will now be de- 
According to a first aspect of the present invention scribed in more detail below with reference to the at- 
ther is provided a heat exchanger tank to be mounted tached drawings, which show some non-limiting exam- 
in a heat exchanger, comprising an elongate casing of pies of embodiments. 

essentially U-shaped cross section with a web and two Fig. 1 is a cross-section through a heat exchanger 

legs, two opposite closure means sealingly connecting 30 tank in accordance with one example of embodiment of 

with the inner periphery of a respective end of the cas- the invention. 

ing, and an elongate connecting plate to be connected Fig. 2 is an enlargement of area II in fig. 1 . 

to a heat exchanger assembly forming part of the heat Fig. 3 is a cross-section through a heat exchanger 

exchanger, said plate sealingly connecting with said tank in accordance with another embodiment of the in - 

legs, wherein the connecting plate along its longitudinal ss vention. 

side edges is provided with flange sections which ex- Fig. 4 is an enlargement of area IV in fig. 3. 

tend substantially perpendicularly from the connecting Fig. 5 is a cross-section through a heat exchanger 

plate, the flange sections of the connecting plate each tank in accordance with a third embodiment of the in- 

have at least one engagement surface, the legs of the vention. 

casing at their free end edges are provided with engage- 40 Figs. 1 and 2 shown a heat exchanger tank 1 for 

ment means extending in the longitudinal direction of the heat exchangers. The heat exchanger tank 1 comprises 

casing, the engagement means of the casing lockingly a casing 2 of extruded aluminium and a connecting plate 

engage the engagement surface of the respective 3 of extruded or bent aluminium which are brazed to- 

flange section, and the sealing connections are gether. 

achieved by brazing. 45 Casing 2 is elongate, essentially U-shaped in cross- 
By providing the casing and connecting plate in the section and has two opposite end openings and a side 
heat exchanger with engagement means mating with opening extending in the longitudinal direction of the 
each other to form a snap fastening, a heat exchanger casing 2. The casing also has a web 4 and two legs 5. 
tank is produced which can be brazed without external The legs 5 delimit the side opening. Two opposite clos- 
fixtures and which can be easily and very precisely as- so j ng means (not shown) sealingly adjoin the inner periph- 
sembled for brazing. In addition, brazing of an entire ery at each end of the casing. 

heat exchanger in one step is made possible. The connecting plate 3 is elongate and connected 

By producing a connecting plate with two flange to a heat exchanger assembly 20 integrated in the heat 

sections facing the casing and the casing extending in- exchanger. The tubes in the heat exchanger assembly 

side the flange sections to the reinforcing plate placed ss 20 are connected to holes punched in the connecting 

between the flange sections, a stronger design than plate 3. The plate 3 sealingly connects to the legs 5. 

hitherto known is achieved. This design is also much From its longitudinal side edges, the connecting plate 3 

easier to assemble as the reinforcing plate is placed in is provided with flange sections 6 which are bent essen- 
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tially at right angles from the connecting plate 3 to the 
casing 2 and angled towards each other. 

The flange sections 6 on the connecting plate 3 
each have at least one engagement means 7. In this 
embodiment the engagement surfaces 7 are formed on 
the sides turned towards each other and towards the 
interior of the tank. 

The legs 5 of the casing are provided on their lon- 
gitudinal free end edges with engagement means 8 
which are arranged in the longitudinal direction of the 
casing 2. The engagement means 8 of the casing 2 lock- 
ingly engage the respective engagement surface 7 of 
the flange sections 6. 

The flange sections 6 are slightly bent towards each 
other, which means that the surfaces of the flange 6 
sides turned towards each other are slightly oblique. 
The engagement means 8 on the legs 5 comprises in 
this embodiment an inner section 15 of the legs which 
engages the oblique engagement surface 7 which. is de- 
fined by the insides of the flange sections 6. The inner 
section 15 is slightly wedge-shaped or conical and is of 
thicker material at the outer end. In this way a surface 
mating with the engagement surface 7 is formed which 
engages through its shape with the engagement surface 
7. This engagement firmly clamps the legs 5 and pre- 
vents the casing 2 and the connecting plate 3 coming 
apart. 

The engagement means 8 of the casing 2 also com- 
prises an outer section 9 of the legs 5 which is shorter 
than the inner leg section and which is in contact en- 
gagement with another, opposite side of the flange sec- 
tion 6, here the outside. As the leg section 9 extends 
along the outside of the flange section 6 and is in contact 
with the flange sections, the casing 2 cannot be loos- 
ened by an inward turning deformation of the legs 5. Fur- 
thermore, part of the flange section 6 is taken up in the 
legs 5 as the engagement means 8 of the casing 2 com- 
prises a channei-shaped section of the legs 5. This re- 
sults in a large brazing surface being provided which 
produces a strong brazing join. 

The outer ends 11 of the casing legs 5 extend in- 
wardly on the inside of the tank inside respective flange 
sections 6, the inner surfaces of the leg ends 11 being 
bent towards each other and the end surfaces resting 
on the plate. The end surfaces of the leg ends rest on 
the connecting place. In this way an even surface inside 
the tank is produced. As sharp internal comers are 
avoided and the areas with small bending radii are 
formed with double material, the strength of the heat ex- 
changer tank 1 is increased at its most sensitive points. 

The casing 2 has a certain elastic deformability. It 
can therefore be deformed slightly during assembly be- 
fore brazing in order to allow the engagement means 8 
to act as a snap fastening along with the engagement 
surfaces 7 of the connecting plate 3. This temporarily 
changes the intervals between the end sections of the 
legs 5. This means that casing 2 can be simply and 
quickly mounted on the connecting plate 3. 



During assembly the casing 2 and the connecting 
plate 3 are brought together with the side opening of the 
casing 2 turned towards the connecting plate 3 and the 
flange sections 6 of the connecting plate turned towards 

5 the casing 2. The legs 5 of the casing 2 are brought into 
contact with the plate 3 and the edges of the legs 6 are 
pressed together, i.e. pressed to each other in said di- 
rection to achieve engagement between the engage- 
ment means 8 of the casing 2 and the engagement sur- 

10 faces 7 of the flange sections 6, the casing 2 snapping 
into locking engagement with the connecting plate 3. Af- 
ter this assembly procedure the parts are connected to 
each other. 

The casing 2 and the connecting plate 3 are brazed 
15 after being assembled. In a preferred production meth- 
od, the two closing assemblies are connected to the 
short sides of the casing 2 and connecting plate 3 and 
the heat exchanger assembly 20 to the connecting plate 
3 before brazing. During brazing, which is preferably 
carried out in an oven in the manner described in the 
introduction, sealing connections are produced be- 
tween the components of the heat exchanger tank 1 . 

Figs. 3 and 4 show another embodiment of a heat 
exchanger tank 1' according to the invention made en- 
tirely of aluminium. This embodiment differs from the 
first embodiment in that the engagement surfaces 7' of 
the flange sections 6' are formed on the sides turned 
away from each other. The engagement surfaces T 
comprise a groove formed in said sides. The groove 7' 
extends in the longitudinal direction of the casing V. In 
this embodiment the engagement means 8' of the cas- 
ing 2' includes a hook-shaped section 15' which hooks 
into groove 7' of the flange sections 6'. 

A certain elastic deformability of the leg sections 1 5' 
which extend from the flange sections 6' facilitate as- 
sembly in the case of this embodiment. Assembly takes 
place in the same way as the embodiment shown in fig. 
1 , but with the difference that the casing and the con- 
necting plate are brought towards each other until the 
hook section 15' snaps into the groove 7', whereby the 
end surfaces of the inner section 11' are in contact with 
the plate. 

Fig. 5 shows a third embodiment of a heat exchang- 
er 1 " according to the invention made entirely of alumin- 
ium. This embodiment is similar to the embodiment in 
figs. 3 and 4 except that a reinforcing plate 17 is placed 
on the connecting plate 3" between the flange sections 
6". The reinforcing plate 17 engages the casing 2" and 
is clamped by the legs 5" to the connecting plate 5". The 
inner end sections 11" of the legs 5" are slightly bent 
towards each other and their end surfaces have a right- 
angled recess which grips around the inward-turned 
side corners of the reinforcing plate 17. 

Assembly of a heat exchanger tank according to 
this embodiment takes place in that the reinforcing plate 
1 7 is placed on the connecting plate 3" inside the flange 
sections 6°. The casing 2° is then snapped firmly on the 
connecting plate 3" and reinforcing plate 1 7 in the same 
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way as in the embodiments described above. The end 
sections 11" of the casing legs 5° with the right-angled 
recess thus engage the reinforcing plate 17 and firmly 
clamp it to the connecting plate 3" at the same time as 
the engagement means 8° grips the flange sections 6". 

With this embodiment of the invention, the problem 
is solved by firmly locking a reinforcing plate 17 to the 
connecting plate 3" for joint brazing to the other parts. 
It is also a stability advantage that the reinforcing piate 
1 7 can be placed on the (upper side in fig. 3) connecting 
plate 3° inside the flange sections 6" and clamped in four 
holes, instead of being firmly brazed to the other side of 
the connecting plate 3° (underside in fig. 3) as has oc- 
curred hitherto. 

In conclusion, it should be pointed out that the em- 
bodiments of the invention described above can advan- 
tageously be combined. 



Heat exchanger tank to be mounted in a heat ex- 
changer, comprising an elongate casing (2;2';2°) of 
essentially U-shaped cross section with a web (4; 
4';4") and two legs (5; 5';5"); 

two opposite closure means sealingly connect- 
ing with the inner periphery of a respective end 
of the casing (2; 2';2°); and 
an elongate connecting plate (3; 3'; 3") to be 
connected to a heat exchanger assembly (20; 
21) forming part of the heat exchenger, said 
plate (3;3';3°) sealingly connecting with said 
legs (5; 5'; 5"), characterised in that:- 
the connecting plate (3; 3'; 3") along its longitu- 
dinal side edges is provided with flange sec- 
tions (6; 6'; 6°) which extend substantially per- 
pendicularly from the connecting plate (3; 3'; 
3") ; 

the flange sections (6; 6'; 6°) of the connecting 
plate (3; 3'; 3") each have at least one engage- 
ment surface (7; T\ 7"); 

the legs (5; 5'; 5°) of the casing (2; 2'; 2°) at their 
free end edges are provided with engagement 
means (8; 8', 8") extending in the longitudinal 
direction of the casing (2; 2'; 2°); 
the engagement means (8; 8'; 8") of the casing 
(2; 2'; 2") lockingly engage the engagement 
surface (7; 7'; 7") of the respective flange sec- 
tion (6; 6'; 6"); and so 
the sealing connections are achieved by braz- 
ing. 

Heat exchanger tank according to claim 1 , charac- 
terised in that:- ss 9. 

the engagement surface (7; 7'; 7°) of the re- 
spective flange section (6; 6'; 6°) is located on 



one side of the flange portion (6; 6'; 6°); and 
the engagement means (8; 8'; 8") of the casing 
also engage a second, opposite side of the 
flange section (6; 6'; 6°) by contact engage- 
ment. 

Heat exchanger tank according to claim 2, charac- 
terised in that:- 

the engagement means (8; 8"; 8°) of the casing 
(2; 2'; 2") consist of a channel-shaped part of 
the legs (5; 5"; 5"). 

Heat exchanger tank according to any one of claims 
1 - 3, characterised in that:- 

a reinforcing plate (17) is placed on the con- 
necting plate (3°) between the flange sections 
(6°) and engages in the casing (2°). 

Heat exchanger tank according to claim 4, charac- 
terised in that:- 

the reinforcing plate (1 7) is clamped against the 
connecting plate (3°) by the casing legs (5°). 

Heat exchanger tank according to any one of claims 
1 - 5, characterised in that:- 

the extreme ends (11; 11'; 11°) of the casing 
legs (5; 5'; 5") extend on the inside of the tank 
inwardly of the respective flange sections (6; 6'; 
6°), the interior surfaces of the leg ends (11; 11'; 
11°) being curved towards each other. 

Heat exchanger tank according to any one of claims 
1 - 6, characterised in that:- 

the engagement means (8; 8'; 8°) of the casing 
together with the engagement surfaces (7; 7"; 
7°) of the connecting plate (3; 3'; 3°), form a 
snap attachment. 

Heat exchanger tank according to any one of claims 
1 - 6, characterised in that;- 

the casing has sufficient elastic deformability in 
order, before said brazing, to enable the en- 
gagement means (8; 8'; 8°), together with the 
engagement surfaces (7; 7'; 7") of the connect- 
ing plate (3; 3'; 3°), to act as a snap attachment 
with a temporary change of the spacing be- 
tween the end sections of the legs (5; 5'; 5°). 

Heat exchanger tank according to any of the pre- 
ceding claims, characterised in that:- 

the engagement surfaces (7) of the flange sec- 
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tions (6) are formed on the sides facing each 
other, and that the flange sections (6) are slight- 
ly inclined towards each other. 

10. Heat exchanger according to any one of claims 1 - s 
8, characterised in that:- 

the engagement surfaces of the flange sections 
(6') are formed on the side facing away from 
each other and that a groove (7') is formed in to 
said sides, said groove (7) extending in the lon- 
gitudinal direction of the tank (V). 

11. Method of producing a heat exchanger tank, in 
which an elongate casing (2; 2'; 2°), having a web is 
(4; 4'; 4") and two legs (5; 5'; 5°), and a connecting 
plate (3; 3'; 3") mating with the casing and intended 

to be connected to a heat exchanger assembly are 
produced and assembled, characterised in that:- 

20 

the casing (2; 2'; 2") and the connecting plate 
(3; 3'; 3") are provided on their edges with mat- 
ing engagement means; 
the casing and connecting plate (3; 3'; 3") are 
moved together; and 25 
the leg edges (5; 5'; 5°) and the plate edges are 
pressed against each other to bring about an 
engagement between said engagement 
means. 

30 

12. Heat exchanger comprising at least one heat ex- 
changer tank, a fluid inlet, a fluid outlet and a heat 
exchanger assembly connected to the heat ex- 
changer tank connected to the heat exchanger 
tank, characterised in that:- 35 

the heat exchanger tank consists of a heat ex- 
changer tank (1; 1'; 1°) according to any of 
claims 1-10. 
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